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(54) ENERGY ABSORBING STRUCTURE FOR STEERING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce arunitial load in 
a steering column using bending deformation of a clamp 
for absorbing energy in a secondary collision. 
SOLUTION: In a steering column using bending 
deformation of a lower clamp 7 for absorbing energy in a 
secondary collision, a jacket tube mounting part A is 
arranged on a steering wheel side with respect to a 
bending part 17 in the lower clamp 7, while a fragile part 
B, that is, an elongated hole 16 formed in a rib 15 is 
arranged between the bending part 17 and the jacket 
tube mounting part A. The position of the elongated hole 
16 can be freely altered in response to a set load. 
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[0011] 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 The present invention will be now described 

below with reference to the drawings for showing an 
embodiment in which the invention is embodied in a 
lower clamp. In Figs. 1 to 3 , there are provided a 
jacket tube 1 for supporting a steering shaft 2 

10 rotatably, and a pair of upper clamps 3 which are 

laterally formed to sandwich therebetween a distance 
bracket 4 connected to the jacket tube 1 to be 
slidable in the up-and-down direction so as to be 
detachably fixed to a car body 5. The paired upper 

15 clamps 3 are coupled to each other by a coupling 
member 3a in a unitary structure. A tilt lever 6 
clamps the distance bracket 4 sandwiched by and 
between the upper clamps 3 by means of a clamping nut 
6a and a clamping bolt 6b. A lower clamp 7 pivotally 

20 supports a lower end portion of the jacket tube 1 

rotatably to be fixed to the car body 5. A spring 8 
connects the distance bracket 4 to the upper brackets 
3 . 

[ 0012 ] 

25 Each of the upper clamps 3 has a U-shaped 

groove 3b which is open toward the rear side of the 
car body, and is fixed to the car body 5 by inserting 



a bolt through a bolt insertion hole 9a formed on a 
slider 9 which covers the U-shaped groove with the 
upper and lower surfaces thereof. The slider 9 has a 
substantially lateral U-shaped cross - section , and a 
lower portion of the upper clamp 3 has an extension 
portion 9b which is extended toward the rear side of 
the car body by a predetermined length. The 
extension portion 9b is inserted in an elongated hole 
3d which is formed on a front wall portion 3c of the 
upper clamp 3 inclined toward the front side of the 
car body. This extension portion 9b is arranged to 
support the upper clamp 3 to prevent it from falling 
downward immediately when the upper clamp 3 is 
detached from the car body 5 . 
[0013] 

The lower clamp 7 is formed, as shown in Figs. 
4 and 5, by bending a sheet metal having 

substantially a lateral U shape, if seen horizontally, 
in a predetermined thickness into substantially an 
unequal-sided angular shape, seen laterally. In the 
lower clamp 7, deformation portions 13, 13 bent 
downward and obliquely extended downward are formed 
on both the right and left sides of a car body mount 
portion 11 in a flat plate form serving as a U-shaped 
base portion on which a pair of right and left bolt 
insertion holes 10 are formed, for sandwiching 
therebetween an opening portion 12 through which the 



jacket tube 1 is passed, and supporting portions 14, 
14 are formed as bending substantially at right 
angles form the deformation portions 13, 13 toward 
the front side of the car body, respectively. 
5 [0014] 

A rib 15 having a substantially oval shape is 
formed in a longitudinally elongated form on the 
deformation portion 13 to project toward the front 
side of the car body, and a laterally elongated hole 

10 16 is formed on the rib 15. The elongated holes 16, 
16 are positioned on the same horizontal line, below 
the position of the bent portion 17 and are fragile 
enough to be deformed first by the initial load. The 
elongated holes 16 are formed to obtain fragility of 

15 the rib 15. Such fragile portions are not limited to 
the elongated holes 16, and the number and the 
positions thereof are not limited, too. There are 
formed pivot holes 18 each on the supporting portion 
14 for pivotally supporting the lower end portion of 

20 the jacket tube 1 to be rotatable in which the shafts 
21, 21 (see Fig. 1) disposed on the vertical surfaces 
20, 20 formed both side surfaces of the lower end 
portion of the jacket tube 1 are fitted. 
[0015] 

25 In this respect, a corner at a lower end of the 

deformation portion 13 is bent substantially at right 
angle to the front side of the car body, as indicated 



by a virtual line a indicated in the drawing, so as 
to reinforce the deformation portion 13. Also, the 
supporting portion 14 is formed by bending a punched 
sheet metal substantially at right angle from the 
5 deformation portion 13, as indicated by a virtual 

line b in the drawing, and has a pivot hole 18 formed 
on the base portion thereof and square nuts 19 fixed 
to face each other in a lower part thereof. A bolt 
19 is inserted through the pair of nuts 19, 19 which 
10 are provided to face each other, thereby supporting 
an unrepresented column cover, and the like. 
[ 0016 ] 

An effect of the steering column having the 
above-described structure at a collision of a car 

15 will be described in the following. When a load of 
the driver is applied onto the steering shaft 2 
through the steering wheel at a secondary collision, 
the jacket tube 1 is moved to the front of the car, 
the upper clamp 3 is detached from the car body 

20 though the U-shaped grooves 3b, 3b to move to the 

front side of the car, and the upper clamp 9 slides 
on the extension portion 9b of the slider 9 without 
falling immediately. On the other hand, when the 
jacket tube 1 is moved to the front part of the car, 

25 the lower clamp 7 is bent to the front of the car to 
be deformed, as shown in Fig. 6, thereby absorbing an 
impact load. 



[0017] 

More specifically, in Fig. 6, since it is 
arranged such that a line y connecting a jacket tube 
attachment portion A at which the axial hole 18 is 
5 positioned and a fragile portion B at which the 

elongated hole 16 is positioned is more perpendicular 
to the axial line c of the jacket tube 1 than a line 
_z connecting the jacket tube attachment portion A and 
the bent portion 17. As a result, when an impact 

10 load (indicated by an arrow a) is inputted, the 

fragile portion B is first bent toward the front part 
of the car and is deformed. Then, when this 
deformation of the fragile portion B advances to some 
extent, a load for bending the bent portion 17 

15 becomes greater than a load for bending the fragile 

portion B so that the deformation of the bent portion 
17 starts and the deformation of the fragile portion 
B stops. With this arrangement, the deformation 
portion 13 is deformed in two stages to prevent an 

20 increase of the initial load. 
[0018] 

Since the fragile portion B having a low 
rigidity is thus disposed on the way to the 
deformation portion 13, a load acting in the 
25 direction of pushing up the deformation portion 13 

against the impact load can be reduced, so that it is 
possible to decrease the initial load. That is, as 



shown in Fig. 7 , it is possible to tune the energy 
absorbing characteristic by setting an amount of 
deformation on the side of the fragile portion B as 
small by bringing the position of the fragile portion 
B near to the jacket tube 1 and an amount of 
deformation of the bent portion 17 as great, or by 
setting an amount of deformation of the fragile 
portion B as great by bringing the position of the 
fragile portion B near to the bent portion and an 
amount of deformation of the bent portion 17 as small. 
[ 0019 ] 

Figs . 8 and 9 show a third embodiment of the 
lower clamp according to this invention. The third 
embodiment is different from the foregoing 
embodiments in that a ribless portion 30 is provided 
as the fragile portion B, instead of the elongated 
hole 16. Other arrangements, functions, and effects 
are the same as those in the foregoing embodiments, 
so that the redundant description thereof will be 
omitted . 
[ 0020 ] 

Figs. 10 and 11 show a fourth embodiment of the 
lower clamp according to this invention. The fourth 
embodiment is different from the foregoing 
embodiments in that notches 31 are provided on both 
of the right and left sides of the deformation 
portion 13 as the fragile portions B, instead of the 



rib 15 for reinforcing the deformation portion 13. 
With this arrangement, it is possible to decrease a 
deforming load of the deformation portion 13, and 
also to reduce the initial load since the deformation 
5 portion 13 is deformed in two stages. 
[ 0021 ] 

Note that each the foregoing embodiments employ 
the lower clamp 7 by way of example. However, since 
the energy absorbing structure by means of a bending 
10 deformation of the bent portion 17 which is set can 
be applied to the upper clamp 3, the fragile portion 
B is not limitedly provided in the lower clamp 7. 
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